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cells. In addition, ATP analysis showed that ATP production was based
principally on the glycolytic pathway in the GR-1− cells.
Conclusion
Present work demonstrates that undifferentiated GR-1− cells
subset, responsible for FDCP-mix cell line self-renewing, is mostly
glycolytic and that its proliferation arrest and differentiation is linked
to energetic shift to the mitochondrial respiration.
Reference
[1] A.V. Guitart, C. Debeissat, F. Hermitte, A. Villacreces, Z. Ivanovic,
H. Boeuf, V. Praloran, Cell Death Differ. 18 (2011) 174–182.
doi:10.1016/j.bbabio.2012.06.424
21P21
Degradation of mitochondrial outer membrane proteins
R. Zhai2, F.-N. Vögtle1, C. Meisinger2,3
1Institute of Biochemistry and Molecular Biology, Stefan-Meier Str. 17
79115 Freiburg, Germany
2Spemann Graduate School of Biology and Medicine (SGBM), Albertstraße
19A 79104 Freiburg, Germany
3Center for Biological Signalling Studies (BIOSS), Albert-Ludwigs-Universität
Freiburg, Schänzlestr. 18 79104, Freiburg, Germany
E-mail: zhairuonan@msn.com
Mitochondria are autonomous organelles in the eukaryotic cell.
They consist of four compartments: the outer membrane (OM), the
intermembrane space (IMS), the inner membrane (IM) and the
matrix. Although the OM harbors quite a few essential proteins and is
involved in many crucial cellular processes as well as signaling
pathways, the protein turnover and quality control of this compart-
ment is still unclear.
Current opinion links the OM protein degradation to the cytosolic
ubiquitin-proteosome degradation system; however, analysis of the
mitochondrial OM by mass spectrometry indicates the existence of
potential proteases in this compartment. Using Saccharomyces
cerevisiae as a model organism, we have conducted a screening for
putative proteases in the OM of yeast mitochondria. In Organello
degradation assays show that the degradation of some OM proteins
occurs independently of other mitochondrial compartments and can
be inhibited by speciﬁc protease inhibitors. In single deletion strains,
altered degradation kinetics of protein turnover is observed. There-
fore, the proteolytic degradation pathway for OM proteins is likely
to be redundant. We are currently characterizing the protease
candidates and the corresponding substrates for their biological
relevance in mitochondrial protein turnover.
doi:10.1016/j.bbabio.2012.06.425
Control of oxygenation and bioenergetic assessment of respiring
objects with the intracellular oxygen-sensing probes
Dmitri B. Papkovsky
Biochemistry Department, University College Cork, Cork,
Cavanagh Pharmacy Building, Cork, Ireland
E-mail: d.papkovsky@ucc.ie
Depending on experimental conditions, such as levels of atmo-
spheric pO2, cell density and metabolic activity, mass exchange, local
O2 gradients in samples containing respiring cells may vary greatly
and thus contribute to the observed biological effects [1]. Precise in
situ control of cell oxygenation is therefore important, particularly
when conducting complex biological studies, working under hypoxic
macro-environment, with perfusion systems or biochips. Phospho-
rescence quenching technique allows non-invasive, real-time moni-
toring of in situ oxygenation of respiring cells and objects and their
responses to metabolic stimulation, with 2-D and 3-D O2 imaging
capabilities.
We have developed a panel of cell-permeable O2-sensing probes
that can inform on intracellular O2 concentration in respiring samples
containing cells. The nanoparticle based probe NanO2 provides
efﬁcient passive loading of various cells, high brightness and photo-
stability, low cytotoxicity and ease of use. It allows simple, high-
throughput analysis of cell populations on a standard time-resolved
ﬂuorescent reader, as well as O2 imaging in individual cells and tissue
samples. These techniques have been successfully used in a number
of bioenergetic and physiological studies with different biological
models [2] and in experiments under hypoxia [3]. Mapping of O2 by
wide-ﬁeld (2-D) and confocal (3-D) microscopy (conventional
imaging systems and microsecond FLIM) has been demonstrated
with adherent cells and spheroids. The presentation will describe
general principles and particular applications of this methodology.
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